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PURPOSE: To provide a head mounted display device in which the image being observed by the eyes of a 
user is appeared to be fixed at a prescribed position even though the user's head is moved and no motion 
sickness is experienced by the user. 

CONSTITUTION: This device is provided with a video input section 1, a video storage section 3 which 
stores the signals from the section 1 , a background video input section 2, a background video storage 
section 4 which stores the signals from the section 2, a memory control section 7 which controls the sections" 
3 and 4, an image synthesis section 5 which synthesizes the background video signals from the section 4 
and the video signals from the section 3, a video output section 6, a three dimensional acceleration sensor 8 
and a reading timing setting section 9. The video signals and background video signals read out based on 
the reading timing set based on the movement signals from the sensor 8 are synthesized and are displayed 
on an image displaying means 10 such as a liquid crystal display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the head mount display device which is equipped with observation optical system, such 
as a concave mirror which leads the light from an image display means and these image display 
meanses, such as liquid crystal which displays a desired picture, to a user's eye, and is used, fixing 
to a user's head The image input section and the image storage section which memorizes the video 
signal inputted into this image input section, The memory control section which controls the 
aforementioned image storage section, and a 3-dimensional angular-velocity sensor, The readout 
timing setting section and the image output section are prepared. The head mount display device 
which displays the video signal which was set up based on the position signal calculated from the 
detected angular velocity from the aforementioned 3-dimensional angular-velocity sensor, and which 
was read and was read from the image storage section by timing on image display meanses, such as 
the aforementioned liquid crystal, and is characterized by the bird clapper. 

[Claim 2] In the head mount display device which is equipped with observation optical system, such 
as a concave mirror which leads the light from an image display means and these image display 
meanses, such as liquid crystal which displays a desired picture, to a user's eye, and is used, fixing 
to a user's head The image input section and the image storage section which memorizes the video 
signal inputted into this image input section, The memory control section which controls the 
background image input section, the background image storage section which memorizes the 
background video signal inputted into this background image input section, the aforementioned 
image storage section, and the background image storage section, The picture composition section 
which compounds the video signal from the image storage section to the background video signal 
from the aforementioned background image storage section, The image output section, a 3- 
dimensiona! angular-velocity sensor, and the readout timing setting section are prepared, the video 
signal which was set up based on the move signal calculated from the detected angular velocity 
from the aforementioned 3-dimensional angular-velocity sensor and which was read and was read 
based on timing — and The head mount display device which compounds a background video signal, 
displays the this compounded video signal on image display meanses, such as the aforementioned 
liquid crystal, and is characterized by the bird clapper. 

[Claim 3] The head mount display device according to claim 3 characterized by the bird clapper as 
prepares the graphic display sections, such as a frame and a screen, in the screen of a background 
video signal inputted into the aforementioned background image input section and compounds the 
aforementioned video signal which carries out an input to these graphic display circles. 
[Claim 4] The background video signal inputted into the aforementioned background image input 
section is a head mount display device according to claim 3 characterized by the bird clapper as 
inputs the image from the video camera arranged outside. 

[Claim 5] The aforementioned background image input section is a head mount display device 
according to claim 3 which prepares the wireless receive section which receives the signal from the 
wireless video camera arranged outside, and is characterized by the bird clapper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the thing which fixes the small display of 2 for a 
right eye and left eyes, or 1 for both eyes to a head with spectacles, goggles, a helmet, etc., and 
looks at an image and which fixes and displays a display on a virtual space especially with respect to 
the so-called head mount display device. 
[0002] 

[Description of the Prior Art] As shown in drawing 3 , a head mount display device can obtain the 
high image during presence so that it may have the observation optical system 1 1, such as a 
concave mirror which leads the light from the image display means 10 and these image display 
meanses, such as liquid crystal which displays a desired picture, to a user's eye, and may be used, 
fixing to a user's head, an about 0.5-3 inches small liquid crystal display monitor may be used and a 
large monitor may be, in view of a long distance. However, in the conventional head mount display 
device, it might be hallucinated as if the circumference was moving, in order that a screen might 
also move and follow along with it unlike seeing the usual monitor, if a head was moved, and the 
symptom similar to motion sickness might appear. Moreover, when the large area of a screen was 
made to be reflected in a visual field, unless it moved the eye, it was not able to see to all the 
corners. 
[0003] 

[Problem(s) to be Solved by the Invention] Even if this invention solves the trouble described above 
and it moves a head, it aims at offering the head mount display device with which the symptom to 
which the picture currently seen by the eye resembled vanity and motion sickness as if it was fixed 
to the position does not appear. 
[0004] 

[Means for Solving the Problem] Image display meanses, such as liquid crystal which displays a 
desired picture in order that this invention may solve an above-mentioned technical problem, In the 
head mount display device which is equipped with observation optical system, such as a concave 
mirror which leads the light from this image display means to a user's eye, and is used, fixing to a 
user's head The image input section and the image storage section which memorizes the video 
signal inputted into this image input section, The memory control section which controls the 
aforementioned image storage section, and a 3-dimensional angular-velocity sensor, The readout 
timing setting section and the image output section are prepared, and it is made to display the video 
signal which was set up based on the position signal calculated from the detected angular velocity 
from the aforementioned 3-dimensional angular-velocity sensor and which was read and was read 
from the image storage section by timing on image display meanses, such as the aforementioned 
liquid crystal. 

[0005] Or the image input section and the image storage section which memorizes the video signal 
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inputted into this image input section, The memory control section which controls the background 
image input section, the background image storage section which memorizes the background video 
signal inputted into this background image input section, the aforementioned image storage section, 
and the background image storage section, The picture composition section which compounds the 
video signal from the image storage section to the background video signal from the aforementioned 
background image storage section, The image output section, a 3-dimensional angular-velocity 
sensor, and the readout timing setting section are prepared. The video signal which was set up 
based on the move signal calculated from the detected angular velocity from the aforementioned 3- 
dimensional angular-velocity sensor and which was read and was read based on timing, and a 
background video signal are compounded, and it is made to display the this compounded video signal 
on image display meanses, such as the aforementioned liquid crystal. 
[0006] 

[Function] Since it constituted as mentioned above, according to the head mount display device of 
this invention By the readout timing which carries out the end storage of the desired video signal at 
the image storage section, and memorizes a desired background image in the background storage 
section, and is set up based on the move signal of the head from a 3-dimensional angular-velocity 
sensor It compounds so that it may display on the graphic display sections, such as a frame which 
forms the video signal read from the aforementioned image storage section in the background image 
of the background video signal read from the background storage section. This composite signal is 
displayed on image display meanses, such as liquid crystal, and it is made seen [ image ] as if the 
image including background drawing was fixing to the virtual space. 
[0007] 

[Example] Hereafter, based on a drawing, the head mount display device by this invention is 
explained in detail. Drawing 1 is the important section block diagram showing one example of the 
head mount display device by this invention. In drawing, 1 is the image input section, and has 
changed and inputted into the digital signal video signals for which it asks, such as television, and 
VTR, LD. 2 is the background image input section, it was equipped with wireless receive-section 2a, 
received the signal from the wireless video camera 20 arranged outside, restored to the background 
video signal, and has changed and inputted this background video signal into the digital signal. 3 is 
the image storage section and is carrying out the end storage of the digital image signal from the 
aforementioned image input section 1. 4 is the background storage section and has memorized the 
digital background video signal from the aforementioned background image input section 2. 
[0008] 5 is the image composition section and is compounding the video signal from the 
aforementioned image storage section 3 to the video signal from the aforementioned background 
storage section 4. 6 is the image output section, it changed the digital image signal from the 
aforementioned image composition section into the analog signal, doubled an impedance, level, etc., 
and has inputted them into the small picture equipment meanses 10, such as liquid crystal. 7 is a 
memory control section and is carrying out readout control and write-in control of the 
aforementioned image storage section 3 and the background storage section 4 by the timing signal 
from the readout timing setting section 9. 8 is a 3-dimensional angular-velocity sensor, it detects X, 
Y, and the 3-dimensional angular velocity of a Z direction, calculates the move direction and travel 
from a criteria position which are considered as maintenance use using inertia, and is outputting the 
3-dimensional move signal. 9 is the aforementioned readout timing setting section, and has set up 
the readout timing which reads from the aforementioned image storage section 3 and the 
background image storage section 4, and determines a starting position and a readout scale factor 
based on the move signal from the aforementioned 3— dimensional angular — velocity sensor 8. 10 is 
the aforementioned small picture equipment means, and, in this example, is using the liquid crystal 
panel. 20 is the aforementioned wireless video camera, has been arranged to the corner of the room 
of the request which exists [ frame ], and has carried and sent out the image of the room to the 
electric wave. 
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[0009] In the above composition, the operation is explained below. Drawing 2 shows the example of 
the picture of the video signal for explaining operation, a background image, and a synthetic picture, 
and the image from VTR and drawing 2 -b of drawing 2 -a are the background images from the 
wireless camera 20. The portion c-1 enclosed with the dotted line shown in drawing 2 -b, c-2, and d 
show the background-image portion to compound, and are dr aw i ng 2 . - The synthetic picture with 
the image from VTR is shown in c and drawing 2 -d corresponding to the part number. If a user 
carries the head mount display of this invention and pushes a start button, the background image 
first shown in drawing 2 -b inputted from the wireless camera 20 will be memorized in the 
background-image storage section. The video signal of the picture shown in d rawing 2 -a inputted 
from the image input section 1 on the other hand is memorized in the image storage section 3. In 
the initial state, so that it may be shown in the predetermined portion of a background image, for 
example, c-1 portion of drawing 2 -b The background drawing which is looking at the front face of a 
frame (a) is read from the background image storage section 4. Moreover, the image from VTR is 
reduced to the position and size of a frame (a) of background drawing, and it reads from the image 
storage section 3, and compounds in the image composition section 5, and as shown in drawing 2 - 
c-1, the picture which inserted the image from VTR in the frame (a) is displayed on the liquid crystal 
display means 30. 

[0010] Now, a user turns a head to the right for a while, and supposing it becomes the position 
whose c-2 portion of drawing 2 -b can be seen, the 3-dimensional angular-velocity sensor 8 will 
read mobile data, such as the move direction of a head, and a travel, and will have inputted into the 
timing setting section 9. In the readout timing setting section 9, based on mobile data, such as the 
move direction and a travel, the readout portion of background drawing was set as the readout 
timing used as c-2 portion of drawing 2 -b, and is inputted into the memory control section 7. The" 
memory control section 7 is based on the readout timing which the aforementioned readout timing 
setting section 9 sets up. A part for the background of c-2 of drawing 2 -b is read from the 
background image storage section 4. again As it reads to the readout timing which reduces the 
image from VTR to the position and size of a frame (a) of background drawing from the image 
storage section 3, it compounds in the image composition section 5 and it is shown in drawing 2 - 
c-2 The image which the frame (a) in which the image from VTR was inserted moved to the left for 
a while is displayed on the liquid crystal display means 30. Moreover, it retreats in the direction 
where a user separates from a frame, i.e., back, and if it moves to the position whose background 
drawing of d portion of drawing 2 -b can be seen, the synthetic drawing will show the image as 
shown in drawing 2 -d for the liquid crystal display means 10. In addition, in this example, although 
the video signal from the wireless video camera 20 was inputted into the background input section, 
I/F with a personal computer may be prepared, and the image created with the personal computer 
etc. may be inputted, and predetermined background-image data may be beforehand memorized and 
used for ROM etc. 
[0011] 

[Effect of the Invention] As explained above, according to the head mount display device by this 
invention Carry out the end storage of the desired video signal at the image storage section, and 
memorize a desired background image in the background storage section, and it controls by readout 
timing set up based on the mobile data of the head from a 3-dimensional angular-velocity sensor. 
Since it compounds so that it may display on the graphic display sections, such as a frame prepared 
in the background image of the background video signal read to the video signal read from the 
aforementioned image storage section from the background storage section, and this composite 
signal is displayed on image display meanses, such as liquid crystal Even if it moves a head, the head 
mount display device with which vanity and a phenomenon like motion sickness do not happen can 
be offered as if the image including background drawing was fixing to the virtual space. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram showing one example of the head mount 
display device by this invention. 

[ Drawing 2] It is drawing showing the image screen for explaining operation, a background screen, 
and a synthetic screen. 

[ Drawin g 3] It is drawing showing the structure of the conventional head mount display device. 
[Description of Notations] 

1 Image Input Section 

2 Background Image Input Section 
2a wireless receive section 

3 Image Storage Section 

4 Background Image Storage Section 

5 Image Composition Section 

6 Image Output Section 

7 Memory Control Section 

8 3-dimensional Angular-Velocity Sensor 

9 Readout Timing Setting Section 

10 Image Display Means 
20 Wireless Video Camera 
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